Uptake properties of lamivudine (3TC) by a continuous renal epithelial cell line.
The purpose of this study was to characterize the renal uptake properties of the cytidine analog and antiretroviral agent 3TC. The uptake of radiolabelled 3TC was measured at 37 degrees C in a continuous porcine renal epithelial cell line (i.e., LLC-PK1 cells) grown as a monolayer on an impermeable support. 3TC (5 microM) uptake (37 degrees C) by the monolayer cells was saturable (Km = 1.2 +/- 0.2 mM) but not significantly altered by various dideoxynucleoside analog drugs, nucleosides, and nucleoside transport inhibitors, suggesting that a nucleoside transporter is not involved in 3TC uptake. A number of endogenous organic cation probes and inhibitors significantly reduced 3TC uptake by the monolayer cells. Quinine, trimethoprim (TMP), and tetraethylammonium (TEA) inhibited 3TC uptake in a dose dependent manner with IC50 values of 0.6 mM, 0.63 mM, and 1.9 mM, respectively. In turn, the uptake of the typical organic cation substrate TEA was inhibited by high concentrations of 3TC. An outwardly directed proton gradient significantly increased the uptake of 3TC by the monolayer cells, suggesting the involvement of a proton exchange process. Conversely, in the presence of monensin, a Na+/H+ ionophore, the uptake of 3TC was significantly reduced. These results suggest that the uptake of 3TC by a cultured renal epithelium may be mediated by an organic cation-proton exchanger. The observed clinical interaction between 3TC and trimethoprim may be explained by competition for a common renal organic cation tubular transporter.